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a  b  s  t  r  a  c  t
Platypnea-orthodeoxia  is  an  uncommon  syndrome  that  is characterized  by dyspnea  relieved  by recum-
bency  and  deoxygenation  following  a  change  from  a recumbent  to an  upright  posture.  We  herein describe
a  case  of platypnea-orthodeoxia  in  a 75-year-old  man  after  a  surgical  restoration  of a bitrochanteric  frac-
ture  of  his  right  femur.  However,  in  this  extremely  rare  case,  none  of  the  current  known  anatomical  orvailable online 8 April 2011
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functional  conditions  which  can  cause  platypnea-orthodeoxia  had  been  diagnosed.  We  strongly  believe
that  this  syndrome  could  be also  the result  of  fat embolism.
© 2011 Surgical Associates Ltd. Elsevier Ltd. Open access under CC BY-NC-ND license.. Introduction
Platypnea-orthodeoxia is an uncommon syndrome that is char-
cterized by dyspnea relieved by recumbency (hence the term
latypnea) and deoxygenation following a change from a recum-
ent to an upright posture (hence the term orthodeoxia).1 The
iagnosis can be easily established by measuring arterial oxy-
en saturation in both supine and upright positions. The causes
f platypnea-orthodeoxia is a right to left shunt, usually through
n interatrial communication, be it an atrial septal defect or a
atent foramen ovale, frequently in association with a persistent
ustachian valve. However, unless suspected, this diagnosis can be
asily missed. The fact that this syndrome is often accompanied by
ultiple other confounding medical conditions makes its identiﬁ-
ation and management difﬁcult. Traditionally, this condition has
een reported in association with pulmonary, hepatic, and cardiac
iseases. However, we report an extremely rare case of platypnea-
rthodeoxia secondary to fat embolism.
. Case reportA  75-year-old man  presented with a bitrochanteric fracture of
he right femur. He had no history of smoking, drinking, diabetes
r pulmonary disease. He underwent semi-maxillectomy due to
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Open access under CC BY-NC-ND liceclear cell odontogenic carcinoma, repair of inguinal hernia, and per-
cutaneous coronary intervention for single-vessel coronary artery
disease, one, two, and ﬁve year earlier respectively. Physical exami-
nation, hematologic, and blood biochemistry tests were normal. His
blood pressure, heart and respiratory rate were in normal range. His
heart sounds were on normal intensity with physiologic splitting
and his lungs were clear to auscultation.
A surgical restoration of the fracture was performed. The sec-
ond postoperative day the patient was  admitted into the intensive
care unit (ICU) due to hypoxemia (PO2: 55 mmHg, PCO2: 30 mmHg,
SO2: 88%, breathing rate > 35 min−1) and fever (38.7 ◦C). Chest X-
ray showed a diffuse bilateral inﬁltrate without pleural effusions.
The patient had to be intubated and supported with invasive
mechanical ventilation. A broncho-alveolar lavage (BAL) showed
an increased number of macrophages containing fat; the cultures
were negative. During his stay in the ICU, after his successful
extubation the next day, the patient was hypoxic while sitting
with a room air SO2 as low as 85% (arterial pH: 7.51, PO2:
46 mmHg, PCO2: 25 mmHg). It was  noticed that his hypoxia was
relieved in the supine position (arterial pH: 7.52, SO2: 99%, PO2:
108 mmHg, PCO2: 35.5 mmHg). Repeat laboratory studies, which
included pulmonary, adrenocortical, thyroid, liver function stud-
ies, and measurement of arterial blood gas, were all normal with
no evidence of diabetic ketoacidosis, glycosuria, and dehydration.
The  transesophageal echocardiogram (TEE) which was per-
formed in both the supine and sitting position and the
electrocardiogram had no pathological ﬁndings. There was  normal
size and function of the right and left ventricle, an estimated pul-
monary artery systolic pressure of 35 mmHg, and no evidence of
intracardiac shunt in the color Doppler ﬂow imaging. There were
also normal ﬁndings on a computed tomography (CT) pulmonary
nse.
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Table  1
Conditions which coexist to cause platypnea-orthodeoxia syndrome.1
1. Anatomical component
•Cardiac
Pericardial  effusion
Constrictive pericarditis
•Pulmonary
Emphysema
Arteriovenous malformation
Pneumonectomy
Amiodarone  toxicity
•Abdominal
Hepatic  cirrhosis
Ileus
•Vascular
Aortic  aneurysm
Elongation
2.  Functional component
•Atrial  septal defect
•Patent  foramen ovale frequently in association with a persistent Eustachian
valve
•Fenestrated atrial septal aneurysm
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ongiogram and on a high resolution CT of the chest. The CT of
he chest with the administration of intravenous contrast mate-
ial revealed no evidence of pulmonary embolism or pulmonary
rteriovenous malformations (PAVM).
The therapeutic options included corticosteroids and continu-
us monitoring of SO2 aiming to keep it always above 95%. There
ere no clinical or laboratory signs of platypnea-orthodeoxia syn-
rome one week later. The patient experienced an uneventful
ecovery and was  discharged the twelfth postoperative day without
ymptoms. He remains stable for three years.
. Discussion
Platypnea-orthodeoxia syndrome is an uncommon condition
hich is characterized by increased dyspnea and accentuation of
rterial hypoxemia in the erect position. Dyspnea is relieved by
ecumbency and hypoxemia is improved by following a change
rom an upright to recumbent position. Cheng1 reported that
wo conditions must coexist to cause platypnea-orthodeoxia; the
natomical condition in which there is an interatrial commu-
ication and the functional one which is the result of some
actors that produce a deformity in the atrial septum result-
ng in a redirection of shunt ﬂow in the upright position
Table 1).
Platypnea-orthodeoxia has also been observed in patients with
iver cirrhosis or hepatopulmonary syndrome due to abnormal
ntrapulmonary vascular dilatation, which results in an excess
erfusion for a given state of ventilation.2–4 This complication is
haracterized by anatomical shunting and a diffusion-perfusion
bnormality. In the standing position, blood ﬂow follows gravity
o the base of the lung. The abnormally dilated capillary blood
essels at the lung bases are situated far away from the alveo-
ar epithelium, fact that decreases the oxygenation of the blood
n these segments, which become more intensiﬁed in an upright
osition.3
Imaging methods such as angiography during CT or mag-
etic resonance imaging may  detect abnormalities like pulmonary
mbolism or PAVM. Transthoracic echocardiography is highly sen-
itive for the presence of a ventricular septal defect while TEE is
ore sensitive and more likely to detect an atrial septal defect
r a patent foramen ovale.5 It has been reported that approx-
mately 25% of the general population has a patent foramen
vale.6PEN  ACCESS
urgery Case Reports 2 (2011) 147– 149
In this reported case, none of the above anatomical or func-
tional conditions could be demonstrated. However, there is always
the possibility of a fat embolism (FE), although the BAL showed
an increased number of macrophages containing fat is not high
sensitive for this diagnosis. FE is deﬁned as the occurrence of a
mechanical blockage of vascular light caused by circulating droplets
of fat usually getting trapped in the capillary meshwork. It mostly
affects the lungs. However, the vast majority of patients subjected
to FE do not present severe symptoms because the effect is only
mechanical that is the simple temporary occlusion of part of the
pulmonary capillary meshwork.7
Patients with FE present deep hemodynamic and respiratory
changes during the most intense phase of FE such as: arterial
hypertension, cardiac arrhythmia, and increased pulmonary artery
pressure, pulmonary vascular resistance, and pulmonary arteri-
ovenous shunt. All these changes may  remain only for a few
minutes or even days. In this reported case, no cardiac abnor-
mality was  diagnosed. However, the pulmonary artery systolic
pressure was  35 mmHg, higher than normal. This acute pul-
monary hypertension could probably open the close foramen as
has been described by Pell.8 This effect could remain only for a
few moments or hours so we had no opportunity to diagnose the
open foramen using TEE many hours later. On the other hand,
the establishment of platypnea-orthodeoxia could be the result
of the extensive lung areas in which alveoli were perfused but
not ventilated due to FE (‘shunt effect’). The direct result of these
shunts could be the reported condition of platypnea-orthodeoxia.
It may  explain the fact that the patient was discharged with
no symptoms and receiving no speciﬁc treatment just a week
later.
4. Conclusions
Platypnea-orthodeoxia secondary to FE is an extremely rare
occurrence. A high level of suspicion and awareness is required
as the results of the diagnostic investigation are often non-speciﬁc.
The establishment of platypnea-orthodeoxia could be the result of
the extensive lung areas in which alveoli were perfused but not
ventilated due to FE.
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